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The objective of the experiments with red clover, Trifolium pratense L., was to study cytological variation in root tips as .influenced by pH levels of colchicine carrier solutions. With the technique used in this study the results have been repeatable.
Materials and Methods
Four experiments were conducted. In the last experiment greater uniformity o£ germination and less seed-borne diseases were obtained by using the heaviest of screened seed. All seed except the checks was treated with 0.25% colchicine solutions at various pH levels, as shown in Table 1 . A Beckman automatic pH zeromatic apparatus was used to determine the exact pH levels. Seeds were soaked in a series of 4-, 6-, and 8-hour treatments. Since the variation due to soaking time was relatively small, these treatments are bulked in Table 1 . In general the longer soaking times gave better results, however. The pH of the treatments was adjusted by adding very minute quantities of sodium hydroxide or concentrated hydrochloric acid (transfer was accomplished with a toothpick). For each treatment, seeds were placed in a flask filled with 30 ml of the 0.25% colchicine solution and agitated in a water bath shaker at 40 cycles per minute at a constant temperature of 30 C for the whole soaking period. After treatment the seeds were thoroughly rinsed for 5 minutes by covering the flask with a double layer o£ cheesecloth and creating turbulence by forcing tap water through a fine glass tube inserted into the flask. In each experiment the same seed lot was used for an untreated check. In the first and the second experiment pH level was not determined for the check material, but in the last two a complete series of pH with no colchicine was made. (See Table 1 ).
The treated seeds from the first three experiments were space planted in sterilized soil. After 2 to 5 weeks, seedlings were carefully taken from the soil and five root tips taken from each plant and fixed in Farmer's solution. The plants were then potted. Following 12 hours of fixing, the tips were rinsed first in 70%, then in 95% ethyl alcohol, and then stored in 70% ethyl alcohol in a refrigerator. In the last experiment, the 
